This experiment was conducted to study the effect of different fertilizing and farming systems in annual medic (Medicago scutellata 'Robinson') on soil organic matter and nutrients status. Fertilizing systems consisted of control (no fertilizer), chemical fertilizer, biological fertilizer and integrated fertilizers (different combinations of chemical and biological fertilizing systems). The farming systems included irrigated and dry-farming systems. The experiment was conducted in two experimental sites with diverse climatic and soil conditions in Kermanshah province, Iran, during 2009 growing season. The highest amount of soil organic matter of 1.28 % was observed in integrated fertilizing system of nitrogen-fixing bacteria + phosphorus-solubilizing bacteria. Most of the nitrogen applied through chemical fertilizers was leached out of the plant access, however, application of integrated fertilizer resulted in increasing the concentration of nitrogen in soil because of its slow release and efficient utilization by plants. According to the results of this study it was concluded that the integrated fertilizing system was more successful in dry farming compared to other fertilizing systems. 
INTRODUCTION
Sustainability in agricultural production systems is one of the main management goals. The application of chemical fertilizers has been the best way to increase crop production towards meeting the global demands of food production (Shahoo et al., 2013) . Their adverse impacts on soil are not effectively compatible with the goals of the sustainable management of agro-ecosystems (Banerjee et al., 2011 and Garai et al., 2014 , Mondal et al., 2015 . On the other hand, biofertilizers known as the environmental-friendly fertilizers can contribute achieving these goals. However, an economic production, an optimization in fertilizer application, a proper use of pesticides, an increase in soil organic matter, and an environmentally safe production system are required.
It is well known that biofertilizers affect the nutrients uptake by plants in normal and harsh environments (Mal et al., 2013; Hariprasad and Niranjana, 2009; Kim et al. 2009 ). Employing biological fertilizers, such as symbiotic fungi coexisting with plant roots, phosphate solubilizing micro-organisms and vermicompost in agriculture, not only increase the population and activity of beneficial soil micro-organisms, but also improve the growth and yield of crops (Mondal et al., 2015) .
There are also some evidence that dual inoculation of medic under the phosphorus deficiency conditions led to increased mass, consolidation of N 2 and phosphorus content in plants at different levels compared to mono inoculation (Starcheva et al., 2008) . Dual inoculation of vesicular-arbuscular mycorrhizal (VAM) and phosphate-solubilizing bacteria (PSB) enhanced plant growth and development compared to sole inoculation with each of these micro-organisms. Increased plant growth and P uptake has been reported by many researchers in several different crop species (Shabani et al., 2015) .
With biological fertilizers utilization, it can be postulated that the nitrogen availability for plants will increase providing the suitable growth conditions and so a better quality yields will be expected (Duarah et al., 2011) . Combining the biological fertilizer with urea under a suitable irrigation conditions can lead to increased forage quality. Heretofore, mainly the effect of biological fertilizers on the uptake and storage of nitrogen and phosphorus in plants has been studied, however, the effect of biological fertilizers on conservation and utilization of micronutrient elements as well as soil organic matter has been less considered. In general, the results of conducted studies have shown that the application of biological fertilizers had positive effects in terms of quantity, and quality of yield in different crops.
The main goal of this research was to understand how the farming (irrigated and dry farming) and fertilizing systems interaction affect the soil organic matter, micronutrient uptake and annual medic forage yield. We tried to address the following questions: -What is the best combination of fertilizer and farming system to improve soil organic matter? -How the soil nutrients are affected by the fertilizer and farming system? -Does the application of biofertilizers (symbiosis bacteria and mycorrhiza) result in higher yield and quality of annual medic forage?
MATERIALS AND METHODS
The experiment was conducted in two locations: substance for 100 g of seed) along with 4 % arabic gum solution. The seed and the adhesive substance were then gently shaken for 30 seconds. One gram of inoculation substance was added to the adhesive seeds and shaken for 45 seconds, ensuring that the inoculation substance was uniformly distributed among the seeds. The inoculated seeds were spread on an aluminum sheet in shade to dry off.
All experimental plots consisted of 6 planting rows of 25 cm apart with 5 meters in length. The annual medic 'Robinson' was planted at a rate of 20 kg of seed per hectare. Seeds were planted in 1 cm of soil depth. A furrow irrigation system was applied in the irrigated site at four stages as follows: irrigation immediately after planting, at four-leaf, at beginning of flowering and at pod formation stages.
Before sowing the seed, based on soil analysis and according to fertilizer recommendations for annual medic, half of urea fertilizer and all phosphorous fertilizer (in treatments containing phosphorous chemical fertilizer) were applied to the soil in bands. The rest of the nitrogen fertilizer was applied on the corresponding plots when plants reached different growing stages according to the treatments.
After harvesting the plants at each treatment, four soil samples were randomly collected from 0-30 cm soil depth to evaluate organic matter percent (Walkley and Black, 1934) , as well as macro and micro nutrients contents.
Data were analyzed with a three-way analysis of variance (ANOVA) for three factors of location, production condition (i.e. +-irrigation) and fertilizer treatments. Mean treatment values were compared based on the least significant difference (LSD) at 5 percent probability level. SAS and Excel software were used for statistical analysis of experimental data and drawing graphs, respectively.
RESULTS AND DISCUSSION

Soil organic matter and macronutrients content
The results of ANOVA for soil organic matter content, affected by different fertilizing systems, is shown in Table 3 . At both locations, the highest (1.22 %) and lowest (0.99 %) soil organic matter percentage was observed in T6 (nitrogen fixing bacteria + phosphorous solubilizing bacteria) and control treatments, respectively ( Table 9 ). The soil organic matter content was significantly increased in T6 fertilizing system indicating that biological fertilizer treatment compared to other fertilizing treatments, provided with better plant growth and consequently higher biomass and organic matter (OM) in the soil. It seems that the continuous chemical fertilizers application in soil, could decrease the availability of soil organic matter due to increasing salt concentration in the soil solution. These processes could consequently reduce the microorganism population colonies. To support this idea we need to continue the experiment for at least few years. The highest contents of soil nitrogen (1.31 g kg -1 ), phosphorous (18.3 mg kg -1 ) and potassium (42 mg kg -1 ) were found in integrated fertilizing treatments of T4, T5 and T6, respectively. However, the lowest amounts of these elements were found in control treatment (Table 9 ). It seems that the nitrogen generated from sole chemical fertilizer is more vulnerable to leaching leading to a less plant access, while the integrated biological + chemical fertilizing system, could more effectively increase soil nitrogen due to slow releasing of nutrients. These results are supported by the results of Berger et al., (2013) which indicated that the biofertilizer are more efficient because of slowing down the release of nutrients in rhizosphere. Means with the same letter in each column are not significantly different at 5 percent probability level. The higher organic matter, nitrogen, phosphorus and potassium contents in the soil of Mahydasht station compared to Sararoud station (Table 9) along with better rainfall distribution in this site, could well explain the higher medic forage yield in this site (Table 2 ).
The maximum phosphorus content in the soil was observed in the T5 (nitrogen fixing bacteria + triple superphosphate fertilizer) treatment (Table 9) . It seems that most of the phosphorous applied as chemical fertilizer to the soil was fixed in a nonabsorbable form (Rodriguez and Reynaldo, 1999). The interactions between location and production systems showed that the organic matter and macro elements content in the soil under dry farming system were higher than irrigated system (Table 6 ). The higher yield under the irrigation system could be a good reason of increasing nutrient uptake from the soil (except for potassium) and decreasing the soil nutrients level. The content of extractable potassium before the commencement of the experiment in Sararoud station was more than Mahydasht station, but after annual medic cultivation, the situation was reversed. The result of significant interaction of production system and fertilizing treatments is shown in Table  3 . The results indicated that for all fertilizing treatments, the phosphorus and potassium concentrations in the dry farming system were consistently higher than in the irrigated system. The lowest phosphorus and potassium content was observed in control treatment under irrigated system. However, the highest amount of phosphorus and potassium in the soil was obtained in T6D1 and T3D1 fertilizing treatments, respectively. Increasing the soil moisture tension subsequently could have reduced nutrients solubility and availability to the plats root. All these findings would be a good answer of the first and second questions of this study.
The micronutrients concentration in soil solution
The results of analysis of variance for the soil micronutrients concentration is shown in Table 3 . The effect of location, production systems and their interaction for micronutrients were significant. The results of the interaction of fertilizing system × location are shown in Table  10 . The lowest concentration of micronutrients in both experimental sites was observed in control (no fertilizing treatment). However, the maximum iron content of 4.65 mg kg -1 was observed in T4 and T5 fertilizing treatments. The maximum Mg content of 20.7 ppm, copper of 2.01 ppm, and Zn of 1.26 ppm were measured in T5, T8, and T7 treatments, respectively.
Overall concentration of the soil micronutrients in Mahydasht was significantly higher than in Sararoud. It should be mentioned that preceding the experiment commencement, the concentration of soil micronutrients in Mahydasht site was already higher than in the Sararoud station (Table  1) . The interaction between location and production systems (Table 8) showed a significantly higher concentration of the micronutrients in D1L2 fertilizing treatment.
According to Table 6 , fertilizing treatments of T4 and T5 provided significantly higher iron content compared to other treatments. Application of biological fertilizers along with optimum utilization of chemical fertilizers, played a positive role in maintaining the soil fertility. Our results was supported by other literature reports on the synergistic effects of integrated application of chemical, organic and biological fertilizers on crop yields (Patidar and Mali, 2001; Hariprasad and Niranjana, 2009; Kim et al. 2009 ). Accordingly the findings of Duarah et al (2011) indicated that the application of biofertilizers (phosphorus solubilize bacteria) can significantly increase the plant biomass compare to application of NPK. Integrated fertilizing systems not only reduces the environmental pollution through reduction in chemical fertilizer consumption, but also improves forage quality features. This is demonstrated that the application of integrated chemical and biofertilizer can improve the soil function to better support the plant nutrition (Mondal et al., 2015; Mal et al., 2013) . So the third questions of this study was answered and our finding indicated that the application of biofertilizers (symbiotic bacteria and mycorrhiza) could result in higher yield and quality of annual medic forage. On the other hand this situation would result in the soil nutrients availability and their uptake by plants and that supports the answer of the second question of this study.
According to the results of this study integrated fertilizing system would result in better performance both in soil nutrient and crop yield especially in dry farming conditions. The finding of this research emphasize that the integration of fertilizing systems improved the soil chemical properties.
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